2015 11

PETROLEUM PROCESSING AND PETROCHEMICALS 46 11

ICP-OES

M b M
( s 100083)
- (ICP-OES)
. 12 ICP-OES s
. . , C 2 gl
5. 0,3 4,4 2,41, s o
ICP-OES , ICP-
OES 101%
98 4%, 0. 03 pgle.
ICP-OES
, :D .
s , ASTM
. D7111—2011 A
[1] . @ ’ ’
. NG
- o el ’ ’
s , 12
1
1.1
A 1P 501/05 - : .
PerkinElmer Optima 7300DV .
’ 17 ( NN
/ ’ ‘ 10‘0 glg)
ASTM D7303—2006 1, | e
(5 000 pg/g),PremiSolv ,
_ (6]
’ - ASTM D5185—2009 : 2015-06-04; : 2015-08-04,
’ . [8] ’ : , E-mail ; wangjieming ripp(@ sinopec com,



92 2015 46
Cononstan . 12 15 L/min., 1. 0 L/min,
: ( 95%) ( 0. 5 L/min., 1400 W,
99%) . ( 97%) 0. 6 mL/min,
( 99%) . ( 5
97 %)\ ( 98%0) .
( 97 %) . ( 2.1
98%0) . ( 97%) .
( 98%0) . (n= ’
155, 99%). (5 000 ¢St, ) ' |
99%) : ‘ ° ’
1.2 o
091, , . . .
o ASTM 1. 0,0. 5,60 mL/min,
D7111—2005 , . 0°C; 6. 01 pglg
251 611 nm 238. 892 ) o 1
nm, ’
) ) o 1
2 g( 0. 001 g 50 mL.  PET )
, 10 o , o ,
) PET o ,
5 pglg ; .
0. 5,1 0,5 0,10. 0 pg/g - ,
ICP-OES 0. 6 mL/min,
1
/¢mL + min~1) 0.2 0.3 0.4 0.5 0.6 0.7 0.8
w( )
[(pg g™ 171 3. 54 4, 48 4, 82 5 15 5. 60 5 32
N L6 16 21 2.2 0.7 5 2 02
w( )
[Cug gD 6. 63 5 81 5. 56 5. 83 5. 81 5. 43 6. 24
% 2.2 7.0 11. 0 7.1 41 1.0 110
, :D 5 81.3. 09 pglg. .
;@ ;
ICP; ® N )
N o . 0. 5 L/min,
. 60 mL/min, , . ,
0T, 0.4,0.5,0 6 L/min . )
) 7. 53, 40~60 mL/min



11 , . ICP-OES 93

, 20 mL/min 2.3 ICP-OES
o 12 (
s 60 mL/min, 2), ICP-OES
2.2 o 12
Chainet 19 ( 97 ~ 2.0 pg/g , ICP-OES
270 °C) : 2, 2 2 .4
789 g/mol 10% (A~D) ,
. 5 0,3 4,4 2,41,
o ; 8 (E~L)
° 3 10 pglg . ,
( 50~170 C) o ASTM
0 C). 0T, C . D7111—2011 D
( ), 1, . G 1 4
ASTM D7111—2011 s ’ ’
3. 10 pglg 0. 40 pglg. 1 sKoJ ;
4
2. 81~3. 50 pglg. i 4 200,
o s, 4 ’
4.0
=~ 35F Sanchez [V ICP-OES
‘b-l) z
&0 ‘ ) 16 ’ D
S30F
=~ ,D E 17,
£ ,D E 4.1,
8250
o A Sanchez
2.0 1 1 1 1 16 ’ A
0 10 20 30 40 50
AR 1) /d s
1 o ’
* 0C); | 0 °C); .
A ( ); @ ( ) Chainet [12] _
2 12 N N N
/°C (20 °COH)/(g+em™®) w( Hf(pugg ")
A C3Hio OSi 90. 20 99 0. 814 3L 14
B CsH16Si 116. 28 107 0. 728 24. 15
C C;H1,0,Si 120. 22 81 0. 870 23. 36
D Cs H150Si; 162 38 101 0. 764 34, 59
E Cio Hy; CISi 206. 83 218 0. 868 13. 58
F CgH»1 0O, Si3 236. 50 153 0. 820 35. 62
G Cl,H3:03Si 276. 49 84 0. 880 10. 16
H CgH», 0, Siy 296. 62 175 0. 956 37. 87
1 C10H3005 Sis 370. 77 90 0. 958 37. 87
] €1, Has Os Sig 444, 92 245 0. 970 37. 87
(71:155) K [Cz HG()Si]ms 11 500 Q0. 980 37. 84

(5 000 cSt) L [C:Hs0OSi], 37. 84




2015 46

94
b .
’
= o b
&0
£
4=
§ o
2 25
1L 2 (0. 1~10. 0
ABCDETFGHTIJ KL pgle) , .
FRHERE RS 0. 999 5,
2 2 . ASTM D7111—2011
0. 1~2 0 pglg.
[ | ; .
PremiSolv 11
18 b b 3
’ ’ ’ O. 03 ]J.g/go
’
3
) 5
b A A}
ICP-OES , N ICP-OES ,
ICP-OES , o
[13-14]
b b b
ICP‘OES ’
o 3 ICP-OES
(H,I,]> ICP-OES .
. ICP-OES 101% 98 4%, 0. 03 pglg.,
o ASTM D7111—2011 s
2 4 s
b ’ o
b
) 3,
[1] . ICP/AES
' [J]. ,2005(3) :41-42
’ S . r2] o ,
8 ’ [yl .2003.34(7):13-15
s 2 [3] , , , . ICP-OES [1].
[9] , ,2011,28(6) :3044-3047
[4] TP 501/05. Determination of Aluminum, Silicon, Vanadium,
’ Nickel,Iron,Sodium.Calcium, Zinc and Phosphorus in Resid-
3 ual Fuel Oil by Ashing,Fusion and Inductively Coupled Plas-
w( ) / wl ) (ug g » ma Emission Spectrometry[ S]. 2005
(pgeg % [5] ASTM D7303—2006. Standard Test Method for Determina-
tion of Metals in Lubricating Greases by Inductively Coupled
8 81 311
Plasma Atomic Emission Spectrometry[ S]. 2006
8 72 13 13 13. 25 101 0 .
[6] ASTM D5185—2009. Standard Test Method for Determina-
464 0. 87 tion of Additive Elements, Wear Metals,and Contaminants in
453 1316 12. 95 98 4 Used Lubricating Oils and Determination of Selected Ele-




11 , . ICP-OES 95

ments in Base Oils by Inductively Coupled Plasma Atomic icon chemical form on the emission intensity in inductively

Emission Spectrometry (ICP-AES)[S]. 2009 coupled plasma atomic emission spectrometry for xylene ma-
[7] ASTM D7111—2011. Standard Test Method for Determina- trices[ ] ]. Journal of Analytical Atomic Spectrometry, 2009,

tion of Trace Elements in Middle Distillate Fuels by Induc- 24(4):391-401

tively Coupled Plasma Atomic Emission Spectrometry (ICP- [12] Chainet F,Lienemann C P, Ponthus J,et al. Towards silicon

AES)[S]. 2011 speciation in light petroleum products using gas chromatogra-
[8] , . phy coupled to inductively coupled plasma mass spectrometry

[Jl. ( ),2004,44(11) :1124-1128 equipped with a dynamic reaction cell[J]. Spectrochimica Ac-

[9] , , . ICP-OES ta Part B.2014,97.:49-56

0. ,2014,45(7) :97-101 [13] Chainet F,Meur L L, Lienemann C P, et al. Characterization
[10] Chainet F, Meur L L, Lienemann C P, et al. Degradation of silicon species issued from PDMS degradation under ther-

processes of polydimethylsiloxane under thermal cracking mal cracking of hydrocarbons: Part 1. Gas samples analysis

conditions of hydrocarbons in an experimental pilot plant fol- by gas chromatography-time of flight mass spectrometry[ J].

lowed by size exclusion chromatography coupled to inductive- Fuel,2013,111(9) :519-527

ly coupled plasma high resolution mass spectrometry[ ] ]. Fuel [14] Camino G, Lomakin S M, Lazzari M. Polydimethylsiloxane

Processing Technology,2012,104:300-309 thermal degradation; Part 1. Kinetic aspects[]]. Polymer,
[11] Sanchez R, Todoli J L,Lienemann C P,et al. Effect of the sil- 2001,42(6) :2395-2402

DIRECT DETERMINATION OF SILICON CONTENT IN COKER
DISTILLATES BY ICP-OES

Wang Jieming., Yang Defeng, Wu Mei, Shi Junge
(SINOPEC Research Institute of Petroleum Processing , Beijing 100083)

Abstract: The on-line internal standard with direct introduction of organic solvent method was
established for the determination of silicon in coker distillates by inductively coupled plasma optical
emission spectrometry (ICP-OES) . The effect of twelve different silicon organic compounds on the
response sensibility was tested. Among of them, the trimethylsilanol, triethylsilane, dimethoxydimeth-
ylsilane and hexamethyldisiloxane show higher sensibility than other eight compounds, and the ratios of
measured and theoretical value (about 2 pg/g) are 5. 0, 3. 4, 4 2 and 4 1, respectively. However, these
four compounds have little effect on the determination of silicon in real coker distillates due to very low
concentrations. The ring siloxanes are the main organic silicons in real coker distillates, the response sen-
sitivity of these compounds are close to each other. The adding standard recoveries of Si in coker gasoline and
coker diesel are 101% and 98 4% . respectively. The limit of detection of the method is 0. 03 pg/g. and there-

fore, the ICP-OES can be used for quantitative analysis of silicon content in the coker distillates

Key Words: coker gasoline; coker diesel; silicon content; ICP-OES
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